Treatment of CVS-11 rabies adsorbing suspensions and street rabies infected mouse brains with gamma radiation resulted in inactivated reagents that are safer to distribute and use. These irradiated reagents were as sensitive and reactive as the nonirradiated control reagents.
Treatment of CVS-11 rabies adsorbing suspensions and street rabies infected mouse brains with gamma radiation resulted in inactivated reagents that are safer to distribute and use. These irradiated reagents were as sensitive and reactive as the nonirradiated control reagents.
The Center for Disease Control (CDC) produces and distributes diagnostic and reference reagents for a large number of viral diseases of public health importance. These reagents are supplied to state, county, and regional health laboratories, laboratories overseas, and commercial producers of diagnostic reagents.
The CDC reagents are intended for use as reference products and meet rigid specifications for production and evaluation. CVS-11 Virus. Rabies virus (CVS-11) was prepared in the same way as the bobcat brain. The CVS-11 virus had a 50% lethal dose titer of 10-62/0.02 ml when inoculated intracranially into 7-day-old mice.
Mice. All suckling, weanling, and adult mice, ICR strain, were supplied by the Veterinary Services Branch of the CDC.
Gamma radiation source. The gamma rays were emitted by 'eCo contained in a Gammacell 220 apparatus purchased from Atomic Energy of Canada, Ltd. Exposure to radiation is expressed in megarads. Preparation of mouse brain impression slides. The 20% bobcat brain suspension was made into 10-fold dilutions, 10-1 to 10-6, and 0.02 ml was inoculated intracranially into 7-day-old mice. The mice that received the 10-' dilution, showing a 50% death rate on day 13, were killed. Three mice were used to make brain impression slides (2) , and their brains were pooled and made into a 10% suspension for preradiation titration. Eighteen mice were layered with crushed ice and placed in a 32-oz (960-ml) Nalgene bottle. The bottle was placed in the elevator of the Gammacell. At 15-min intervals of radiation, the bottle was retrieved from the Gammacell, three mice were removed, and slides and 10% suspensions of brain pools were made. Slides were examined by the fluorescent antibody test. The 10% suspensions were inoculated into 5-day-old mice for infectivity titrations. The procedure was repeated for up to 45 min of radiation, and the 10% suspensions from the various intervals were inoculated into 2-day-old mice.
Preparation of adsorbing suspension. The CVS-11 rabies mouse brain suspension was diluted 1: 100 in 0.75% bovalbumin fraction V in phosphatebuffered saline, and 0.02 ml was inoculated into 7-dayold mice. On day 4, the mice were killed, and their brains were removed by aspiration. The brains were made into a 20% suspension with phosphate-buffered saline, homogenized, leached, and centrifuged as described above. A sample of the supernatant fluid was removed for the adsorption test and preinactivation titration.
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The remainder of the supernatant fluid was placed in a 1-liter Nalgene bottle and lowered into the Gammacell. At 15-min intervals, samples were removed for adsorption tests and titration.
The various CVS-11 adsorbing suspensions were mixed with fluorescein isothiocyanate-labeled rabies horse globulin. A normal mouse brain adsorbing suspension was mixed with the conjugate as a control.
The fluorescein isothiocyanate-adsorbing suspension mixtures were then placed on microscope slides containing rabies street virus mouse brain impressions and normal mouse brain impressions, and the slides were incubated at 37°C for 30 min in a moist chamber. The slides were rinsed, air dried, and examined with a fluorescent microscope (1) . RESULTS
As the brains of the mice infected with street rabies virus were removed from the cranial cavity, the gross morphology of those exposed to 15, 30, and 60 min of radiation appeared to be similar to the brains that were not irradiated. At the 45-min interval, one brain appeared to have lost its integrity; this may have been due to the virus or the radiation. Brains exposed to 75-and 90-min intervals were bloody and not suitable for preparation ofmouse brain impression slides. The ice that was layered between the mice was still evident at the 75-min interval. At the 90-min interval, the ice was reduced to a slush having a temperature of 80C.
Slides made from every mouse were evaluated by the fluorescent antibody test. All of the slides demonstrated a variety of antigenic material varying in size from that of "dust particles" to Negri bodies. The brains from the 0-, 15-, 30-, 45-, and 60-min radiation intervals were sufficiently resilient to make thin impressions. The specific staining intensity and the background staining were satisfactory on all slides. The amount of antigenic material present was excessive in many cases, a variable that is difficult to control and that varies with the source of rabies street virus. The titration endpoints of the rabies street virus brain suspensions are shown in Table 1. No infectious virus was detected in the brain suspensions exposed to 21.26 megarads of radiation.
The titration endpoints of the CVS-11 adsorbing suspensions are shown in Table 2 . All of the irradiated adsorbing suspensions completely inhibited the specific staining reaction between the antirabies conjugate and the street rabies mouse brain impression slides. No infections virus was detected in the adsorbing suspension exposed to 1.64 megarads.
DISCUSSION
As early as 1950 (3), investigators were successfully inactivating rabies virus through cor- be considered in determining the criteria for inactivating rabies street virus by gamma radiation. The temperature of the exposure chamber is critical in that frozen suspensions retain greater antigenicity than do fluid suspensions (10). Freezing the mice intact would not be satisfactory since a freeze-thaw cycle would possibly disrupt the morphology of the brains used to make impression slides. The ideal temperature of the exposure chamber should be between zero and 80C. Inactivation of street rabies-infected brains before removal from the cranial cavity of mice is a safer procedure than inactivation after removal of brains. The tolerance of brain tissue morphology to gamma radiation is limited. Gross morphological changes were observed in brain tissue after exposure to 2.1 to 2.5 megarads. An exposure of 1.26 megarads was needed to completely inactivate the street rabies-infected brains. Consequently, the optimal exposure to gamma radiation is between 1.2 and 1.6 megarads for street rabies-infected brains and 21.6 megarads for the CVS-11 rabies adsorbing suspensions.
The sensitivity of the host system for determining infectivity titers is critical in determining the dosage of gamma radiation required. Twoday-old mice were generally more sensitive than five-day-old mice in detecting infectious virus in 
